Developmental changes in functional characteristics of aortic baroreceptor afferents in rats.
To investigate postnatal developmental changes in functional characteristics of the afferent pathway of the aortic baroreceptor reflex, the responses of aortic nerve activity (ANA) to blood pressure (BP) changes elicited by phenylephrine and sodium nitroprusside administration were tested in 3-, 8- and 20-week-old male rats under chloralose (60 mg kg(-1) i.p.) and urethane (600 mg kg(-1) i.p.) anaesthesia. The function curve of ANA in response to BP changes showed a sigmoid shape that shifted to the right from 3 to 8 weeks of age. The maximal activity and maximal gain of the aortic nerve, which were calculated by a logistic function analysis, were significantly higher in 20-week-old rats (maximal activity, 532 +/- 47% of baseline; maximal gain, 7.9 +/- 0.8% of baseline mmHg(-1); n = 9) than in 3-week-old rats (maximal ANA, 268 +/- 25% of baseline, P < 0.001; maximal gain, 4.9 +/- 0.5% of baseline mmHg(-1), P < 0.01, n = 9) and 8-week-old rats (maximal ANA, 309 +/- 18% of baseline, P < 0.001; maximal gain, 4.9 +/- 0.3% of baseline mmHg(-1), P < 0.01, n = 11). These results suggest that the operating point of aortic baroreceptor afferents is reset to the higher pressure level during development from 3 to 8 weeks of age and, thereafter, the afferent gain increases from 8 to 20 weeks of age. This functional change may be an important factor to prevent an excess increase of BP, which would result in pathophysiological problems.